INTRODUCTION
Increasing evidence of damage from alcohol abuse , such as rising rates of deaths from cirrhosis, of convictions for public drunkenness, of hospital admissions due to alcoholic psychosis, of road accidents related to alcohol drinking etc., is prevalent not only in technologically developed countries but also in the developing world [1, 2] . In Thailand, it was the consensus of authorities that alcohol use, and hence alcohol misuse, is on the increase [3] . Numerous alcohol screening instruments have been designed to screen for problem drinkers. These include the Michigan Alcoholism Screening Test (MAST) and its derivatives [4, 5] , the CutdownAnnoyed-Guilt-Eye-opener (CAGE) [6] , the Munich Alcoholism Test (MALT) [7] , and the Alcohol Use Disorders Identification Test (AUDIT) [8] . The MAST, developed by Selzer [4] , for detection of alcohol problems, is a questionnaire consisting of a series of yes-no questions with weighted scoring of 1, 2 and 5 which can be administered by selfanswering or by structured interviewing. The MAST was proved to be valid and reliable among various types of patients [9] and the general population [10] in many countries including Thailand [1 1 ], Italy [12, 13] , Canada [14] , and French-speaking medical patients in Switzerland [15, 16] .
In Thailand, several studies using some of these screening instruments have shown a prevalence of alcohol-related problems varying from 15 to 32% among various groups of the Thai population; for example, 15% among male medical outpatients in the south region of Thailand by the Short-MASTThai version [17] , 25% among the same subjects by the MAST-Thai version (MAST-T) [11] and 32% among bus drivers in Bangkok by the MAST-T [18] . The relatively large variation of these prevalences may be partly due to the extent of instrument validity. It is therefore important to validate an alcohol screening instrument for future studies among the northeast Thai population, as there has been no validation study of such an instrument before.
The present paper reports the validity of the MAST-T with possible cutoff points to differentiate the alcohol use disorders (AUD) patients from the other psychiatric patients residing in northeast Thailand, using the DSM-DI-R diagnostic criteria. [19] .
Questionnaires
Two sets of questionnaires were used for the interview; a structured questionnaire (named as the KKU-Form) which contained sociodemographic characteristics, past, present and family history of illnesses, smoking and drinking habits, including frequency and amount of alcohol consumed during the past year; and the MAST-T which was verified by a method of back translation among outpatients who resided in the south region of Thailand, yielding a high sensitivity and specificity I[1 1 ] , written permission to use the MAST-T for this study was obtained from Dr. waran Tanchaiswad. The original MAST had 25 items, the MAST-T for the present study consisted of 23-items, because item 9 was eliminated due to there being no Alcoholics Anonymous in Thailand, and item 7 ('Do you ever try to limit your drinking to certain tunes of the day or to certain places?') was eliminated due to there being no similar score assigned in the Short-MAST or the Brief MAST [5, 20] .
Selection of cases and controls
Eligible subjects were those who were 1) male, 2) residents of northeast Thailand, 3) 18-65 years old, 4) outpatients of the Khon Kaen Psychiatric Hospital which is one of five regional psychiatric hospitals serving the northeast region, or the Northeastern Drug Dependence Treatment Center which is one of two centers serving the northeast region, located in Khon Kaen province, from November, 1996 to February, 1997, 5) able to communicate by interview, and 6) agreeable to become an interviewee for this study. The eligible AUD cases who were diagnosed as such within one month after the first visit, were identified among the eligible subjects through a routine outpatient examination by board certified psychiatrists (TT and ST) based on the DSM-IQ-R. The potential controls were selected from eligible subjects who were diagnosed by the same psychiatrists as having psychiatric disorders other than AUD and without a past history of AUD or alcoholic liver diseases. The eligible control obtained for each case was matched by age ( ± 5 years), province, and urbanization of residence (rural/urban). A rural area was defined as an area with a population fewer than 5000 [21] .
Following the provision of informed, written consent, eligible cases and controls were interviewed by one of the authors (SN) using the KKU-Form and the MAST-T at the two hospital settings. Of 144 eligible cases and controls, some were excluded because they were female (2 subjects), an inappropriate age (2 subjects), AUD (potential controls) over one month before the time of interview (8 subjects), and unmatched with a case in terms of age-provinceurbanization of residence criteria (10 subjects). Finally, 61 sets of case-controls were analyzed. yes-responses and a weighted score of 2 to items 1, 4, 6, and 8 for no-responses [4] . For example, MAST item 20 ('Have you ever gone to anyone for help about your drinking?') carries a weight of 5 points, whereas item 16 ('Have you ever neglected your obligations, your family, or your work for two or more days in a row because you were drinking?'), and item 10 (`Have you gotten into fights when drinking?') carry weights of 2 and 1 points, respectively, for yes-responses; and item 8 ('Are you always able to stop drinking when you want to?') carries a weight of 2 for a no-response. The validity of the MAST-T was evaluated by the Receiver Operating Characteristic (ROC) analysis [24] based on the psychiatrist's diagnosis as the gold standard. The ROC curve, a plotting of sensitivities against 1-specifcities for all possible cutoff points, visualized the efficiency of the screening test. The ROC curve and the area under the curve (AUC) were obtained by the `proc logistic' and `proc gplot' procedure of the SAS/STAT® software release 6.12 [25] . An optimum cutoff point that gives the best sensitivity and specificity was selected by acquiring two conditions. Firstly, the value of the sensitivity should be larger or equal to the specificity. Secondly, the sum of the sensitivity and specificity should be the maximum, as compared to other possible sets. controls, while 11.5% of the cases are farmers compared to 42.6% of the controls ( %2 =26.0, df=9). Clinical diagnoses based on the DSM-III-R diagnostic criteria of the cases included 37.7% with alcohol dependence, 24.6% with alcohol hallucinosis, 21.3% with alcohol abuse, and 16.4% with alcohol withdrawal delirium. Most of the controls (62.3%) were diagnosed with anxiety disorders, and the remainder had schizophrenia, mood disorders, epilepsy, or miscellaneous diseases such as headache, insomnia, etc.
RESULTS

Sociodemographic characteristics and clinical diagnoses
Past, present and family histories A smaller proportion of cases had experienced stomach diseases during the past years than controls (11.5% vs. 34.4%, x2 =9.1, df=2). For the present illnesses, e.g., stomach diseases, there were no significant differences between the two groups. The past histories and family histories for 13 diseases, e.g., diabetes mellitus, hypertension, lung disease, liver cirrhosis, alcohol liver disease etc., were similar in cases and controls. NANAKORN ET AL. Fig.1 . The ROC curve for the Michigan Alcoholism Screening Test-Thai version (MAST-T). The ROC curve and the Area Under the Curve (AUC) were constructed to evaluate the efficiency of the MAST-T by using the `proc logistic' and proc gplot' procedures provided in SAS/STAT 6.12 which calculated the AUC value of 0.998.
Smoking and drinking habits
DISCUSSION
The validation of psychiatric screening tests has become more sophisticated with the use of a ROC. It summarizes the test characteristics, i.e., sensitivity and 1-specificity for multiple cutoff points in the AUC. The AUC is the most useful index of discriminating efficiency which varies from 0.5 for a screening test whose discriminating efficiency is no better than chance to 1.0 for a test with perfect discrimination [26, 27] . Any screening test where the efficiency to discriminate between a 'case' and a ' non-case' is better than chance will yield a ROC curve above a diagonal line and an AUC close to 1.0 [28] . The ROC for the MAST-T in the present study of the northeast psychiatric outpatients compared to the psychiatrist's diagnosis based on the DSM-III-R diagnostic criteria as a gold standard, had a high sensitivity and specificity (98.4%) at the cutoff point of 11 with a high AUC (0.998) indicating a high efficiency for discriminating an AUD from a non-AUD. As shown in Table 4 , the present ROC was more efficient than that observed in south Thailand which provided a cutoff point of 5 with a sensitivity and specificity of 93.9 and 79. respectively [11] . The reason for this difference in the cut points may be due to the fact that both cases and controls in the present study were selected from psychiatric outpatients rather than general medical outpatients. The psychiatric patients, especially the alcoholics in the psychiatric hospital, are usually severely ill compared to the general medical outpatients. It was noted that 41% of the AUD cases in the present study were diagnosed with alcohol withdrawal delirium and hallucinosis. Thus, this group of patients yielded relatively high MAST-T scores. They also tended to have an in-patient history, as 22 of 61 of the cases had, which yielded a score of 5 for item 21: 'Have you ever been in a hospital because of drinking?' In addition, over half the cases had an experience with a local tradition of alcoholic treatment using herbs before visiting the psychiatric hospital where Thai people seek alcoholic treatment whenever failure from the previous one occurs, which resulted in high MAST-T score as it had a score of 5 for item 20: ` Have you ever gone to anyone for help about your drinking?' (38 of 61); and a score of 2 for item 12: `Has your wife or other family member ever gone to anyone for help about your drinking?' (41 of 61; Table 2 ).
Cultural effects on the screening for alcohol use disorders should be noted. As can be seen from item 17: 'Do you ever drink before noon?,' about one third of the controls responsed positively to this question, although they were not heavy drinkers. One explanation is that, it is widely acceptable to drink alcoholic beverages before noon (or in the early morning) for any occasion such as a weekend meeting or greeting friends/neighbors/visitors, celebrations of births, marriage, finishing of agricultural fieldwork, or cremation in the northeast villages. This cultural trait probably differs from south Thailand or the U.S. where the MAST was developed.
There are, however, ambiguous wordings in some items of the MAST-T that led to different comprehensions among respondents which arose during the interview.
To avoid any ambiguity of word-meaning in the MAST-T items in future studies, an explanation should be paraphrased for those items for consistent comprehension and to smooth the interview process. Sensitivity: Proportion of AUD subjects having scores equal to or larger than the cutoff point on the MAST-T. Specificity: Proportion of non-AUD subjects with scores less than the cutoff point on the MAST-T. a and b: Selected cutoff points for the previous and present studies , respectively.
NA: not availablee Tanchaiswad,1988 The DSM-IQ-R diagnostic criteria were used as the gold standard in the present study instead of ICD-10. Although, there are differences between these two diagnostic systems [19, 29] , there is also considerable similarity [30] , and they usually do produce similar results [31] . Rounsaville et al. [32] and Cottler [33] found good agreement for the dependence criteria with the DSM-III-R and the ICD-10, while there was a low concordance between the abuse and harmful use diagnoses. Moreover, it confirmed with fair to good agreement the alcohol abuse and dependence diagnoses, respectively, between the two diagnostic systems supporting the hypothesis that they were measuring the same underlying construct [34] . Inter-rater diagnostic discrepancies between the two psychiatrists in the present study is not probable because they are board certified and highly experienced psychiatrists.
The present validation study indicates that the MAST-T instrument with a cutoff point of 11 is applicable to screen, at least, male AUD persons living in northeast Thailand. However, the relatively high cutoff point may occasionally result in a false negative screening result. The applicability of the MAST-T for females or people living in other parts of Thailand is yet to be elucidated.
